Original Article 



Elmer 



J Clin Med Res • 201 3;5(4):305-308 



Delivery Route Following Elective Induction of Labor at Term: 

Analysis of 807 Patients 



Meghan I. Rattigan a , Andrew L. Atkinson* 1 ' b , Jonathan D. Baunr 



Abstract 

Background: The purpose of this study is to compare mode of 
delivery for both nulliparous and multiparous women at term that 
underwent elective induction of labor to those who arrived in spon- 
taneous labor. 

Methods: Medical records of 807 deliveries were reviewed. There 
were 566 labor patients and 241 elective induction patients. 

Results: Women who underwent elective induction of labor were 
more likely to undergo cesarean delivery compared to those women 
who arrived in spontaneous labor (41.1% versus 9.9%, P= 0.001). 
This was true for both nulliparous women (49% versus 31%, P < 
0.0001), and multiparous women (22.7% versus 1.6%, P < 0.0001). 
The rate of operative vaginal delivery was also increased in the 
elective induction of labor group (8.4% versus 3.6%, P < 0.0001). 
Operative vaginal delivery was statistically significant in multipa- 
rous women (21% versus 4.1%, P < 0.0001), but not in nulliparous 
women (10.1% versus 9.8%, P = NS). 

Conclusion: Elective induction of labor at term is associated with 
an increased risk of cesarean section in both nulliparous and mul- 
tiparous women. There is also an increased risk of an operative 
vaginal delivery in multiparous women who underwent elective 
induction of labor. 
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Introduction 

Approximately 1 in 4 women in the United States are in- 
duced; with up to 1 in 10 being induced for elective reasons 
[1]. Elective induction of labor is defined as initiation of a 
term labor without medical or obstetric indications [2], In- 
duction of labor has long been associated with increased risk 
of cesarean section especially in nulliparous women with 
an unfavorable cervix. However, the outcomes of numerous 
studies dealing with elective induction cannot be generalized 
for all women undergoing induction. Most studies include a 
wide spectrum of gestational age with multiple indications 
for induction, with a majority failing to separate medically 
indicated versus elective indications [3-5]. Medically indi- 
cated reasons for induction such as preeclampsia, premature 
rupture of membranes, severe fetal growth restriction, and 
oligohydramnios are independent risk factors for cesarean 
delivery, with an increased risk of 17.7% [6, 7]. 

The incidence of elective induction appears to be in- 
creasing at a greater rate than medically indicated inductions 
and now make up over one third of the total delivery popula- 
tion [8-10]. In 1990, the rate of induction was 9.5%, with a 
sharp increase to 23% of total deliveries in 2008-a relative 
increase of 143% [11]. 

The purpose of our study is to compare mode of delivery 
for both nulliparous and multiparous women at term that un- 
derwent elective induction of labor compared to those who 
arrived in spontaneous labor. 
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Materials and Methods 

We conducted a retrospective cohort study of nulliparous 
and multiparous women at term (between 37 and 41 weeks 
6/7 days gestation) that underwent elective labor induction 
(induction group) and compared them to women in sponta- 
neous labor (labor group) in 2011 at Jersey Shore University 
Medical Center, a community teaching hospital with a peri- 
natal referral center. Institutional review board approval was 
obtained. The primary outcome for our study was cesarean 
delivery and the secondary outcome was operative vaginal 
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Table 1. Patient Demographics 



Characteristics (Mean ± SD) Induction (n = 241) Labor (n = 566) P Value 



Patient Age 


29.5 ±6.1 


28.0 ±6.2 


NS 


Gestational Age (weeks) 


39.9 ± 1.0 


39.3 ± 1.0 


NS 


Body Mass Index (kg/m 2 ) 


30.1 ±5.8 


28.7 ±5.4 


NS 


Nulliparous (n, %) 


122 (51%) 


247 (44%) 




Muciparous (n, %) 


119(49%) 


319(56%) 




Cervical dilation on admission (cm) 


1.8 ± 1.0 


4.5 ±2.0 


< 0.0001 


Cervical effacement on admission (%) 


50.3 ±21.5 


78.8 ± 18.0 


< 0.0001 


Fetal station on admission 


-2.4 ±0.8 


-1.0 ± 1.0 


< 0.0001 



NS: Not significant. 



delivery (either vacuum or forceps). Patients were excluded 
if they were not between 37 and 41 weeks 6/7 days gesta- 
tional age, had a fetal demise, prior cesarean delivery, mul- 
tiple gestation, or if there was maternal or fetal indication for 
delivery. Patients were also excluded if their pregnancy dates 
were not confirmed by a first trimester ultrasound. 

Pearson's Chi-squared test with Yates' continuity cor- 
rection was used to compare proportions between the two 
groups. The two groups did not differ in regard to maternal 
age, body mass index (BMI), and gestational age. Demo- 
graphic and clinical data for both groups are shown in Table 
1. 



Results 

Women who underwent elective induction of labor were 
more likely to undergo cesarean delivery compared to those 
women who arrived in spontaneous labor (41.1% versus 
9.9%, P = 0.001). This was true for both nulliparous wom- 
en (49% versus 31%, P < 0.0001), and multiparous wom- 
en (22.7% versus 1.6%, P < 0.0001). The rate of operative 
vaginal delivery was also increased in the elective induction 
of labor group (8.4% versus 3.6%, P < 0.0001). Operative 
vaginal delivery was statistically significant in multiparous 
women (21% versus 4.1%, P < 0.0001), but not in nullipa- 
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Figure 1. Outcomes for nulliparous patients. 
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rous women (10.1% versus 9.8%, P = NS). Among the 81 
women delivered by operative vaginal delivery 74% were 
via vacuum and 7% were via forceps. Mode of delivery is 
shown for nulliparous and multlparous women in Figure 1, 
2. 

Discussion 

In 2008, the overall induction of labor rate in the United 
States was 23.1%, with roughly 1 in 5 pregnant women hav- 
ing their labor induced. Induction of labor has been iden- 
tified as a contributing factor to the rising rate of cesarean 
deliveries in the United States [12]. 

In the present study, we examined outcomes of nullipa- 
rous and multiparous women undergoing elective induction 
of labor and compared these outcomes to women arriving in 
spontaneous labor. We found the rates of cesarean delivery 
were higher in both nulliparous and multiparous women who 
underwent elective induction of labor. We also found the 
rates of operative vaginal delivery were higher mulitparous 
women who underwent elective induction of labor. 

The cesarean section rate in the United States in 2011 
was 32.8%, with many individual institutions at or greater 
than 50% [13, 14]. While reduction of the current cesarean 
rate is a worthwhile goal, the concern of many is that elec- 
tive induction of labor is thought to be a major driving force 
for this current trend. However, despite the efforts of several 
institutions and academic groups, no single reason for the 
increasing cesarean rate has been established. 

In regard to patient preference and autonomy, Out et al 
[15] reported that up to 50% of women would choose elec- 
tive induction based on psychological reasons and past ob- 



stetric complications. Knoche et al [16] reported that nearly 
58% of women stated that "getting the pregnancy over with" 
was their motivation for the use of elective induction, while 
only 33% wanted to avoid medical induction. We would 
hope that no prudent practitioner or patient would go ahead 
with elective induction of labor with an unfavorable cervix 
unless sufficient time is to be allotted for cervical ripening. 

To our knowledge, there has been no randomized study 
comparing mode of delivery in women undergoing elective 
induction of labor to women in spontaneous labor. In addition, 
the definition of failed induction remains undefined. Neither 
Gabbe Obstetrics, Williams' Obstretrics, nor the American 
College of Obstetricians and Gynecologists (ACOG), has 
denned failed induction [12, 17, 18]. Rouse et al [19], pro- 
posed a criteria for failed induction in 2000. In 2011, the Eu- 
nice Kennedy Shriver National Institute of Child Health and 
Human Development (NICHD) and Maternal-Fetal Medi- 
cine Units Network (MFMU) reported making failed induc- 
tion an objective diagnosis, but they too acknowledge that 
causation could not be established due to labor management 
that was not standardized [20]. At the time of this writing, 
no standard definition for failed induction has been adopted. 
Despite several attempts at standardization, labor manage- 
ment has significant variation. We too caution the readers of 
this study and other studies that examine elective induction 
to avoid confusing association and cause. While elective in- 
duction of labor appears to increase rates of cesarean deliv- 
ery, the exact mechanism to account for this increase remains 
unclear. A randomized trial is needed to confirm causation. 

In 1998, Prysak et al [21], and in 2011, Osmundson [5] 
reported on elective induction versus spontaneous labor at 
term. Neither group found a significant difference in opera- 
tive vaginal delivery rates. We may be the first to report that 
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elective induction of labor increases the rate of operative 
vaginal delivery in the multiparous patient. 

Conclusion 

We have shown in this retrospective cohort study that women 
undergoing elective induction of labor have increased rates 
of cesarean delivery, and that multiparous women have in- 
creased rates of operative vaginal delivery. Criteria for failed 
induction of labor and standardization of labor management 
are needed and warrant further study. 

Funding 

No financial gain or funding was used or obtained for this 
study. 

References 

1. Chauhan SP, Ananth CV. Induction of labor in the Unit- 
ed States: a critical appraisal of appropriateness and re- 
ducibility. Semin Perinatol. 2012;36(5):336-343. 

2. Ramasamy V, Thunga S, Nayak SR. Is elective induc- 
tion safe? A prospective analysis. J Obstet Gynaecol In- 
dia. 2011;61(6):667-669. 

3. Gerli S, Favilli A, Giordano C, Bini V, Di Renzo GC. 
Single indications of induction of labor with prostaglan- 
dins and risk of cesarean delivery: a retrospective cohort 
study. J Obstet Gynaecol Res. 2013;39(5):926-93 1. 

4. Verhoeven CJ, van Uytrecht CT, Porath MM, Mol 
BW. Risk factors for cesarean delivery following la- 
bor induction in multiparous women. J Pregnancy. 
2013;2013:820892. 

5. Osmundson S, Ou-Yang RJ, Grobman WA. Elective in- 
duction compared with expectant management in nul- 
liparous women with an unfavorable cervix. Obstet Gy- 
necol. 2011;117(3):583-587. 

6. Seyb ST, Berka RJ, Socol ML, Dooley SL. Risk of ce- 
sarean delivery with elective induction of labor at term 
in nulliparous women. Obstet Gynecol. 1999;94(4):600- 
607. 

7. Ennen CS, Bofill JA, Magann EF, Bass JD, Chauhan 
SP, Morrison JC. Risk factors for cesarean delivery in 
preterm, term and post-term patients undergoing induc- 
tion of labor with an unfavorable cervix. Gynecol Obstet 



Invest. 2009;67(2):113-117. 

8. Martin JA, Hamilton BE, Sutton PD, Ventura SJ, Men- 
acker F, Kirmeyer S. Births: Final Data for 2006. Natl 
Vital Stat Rep. 2009;57:1-102. 

9. Zhang J, Troendle J, Reddy UM, Laughon SK, Branch 
DW, Burkman R, Landy HJ, et al. Contemporary cesar- 
ean delivery practice in the United States. Am J Obstet 
Gynecol. 2010;203(4):326 e321-326 e310. 

10. Cnattingius R, Hoglund B, Kieler H. Emergency cesarean 
delivery in induction of labor: an evaluation of risk fac- 
tors. Acta Obstet Gynecol Scand. 2005;84(5):456-462. 

1 1 . Fisch JM, English D, Pedaline S, Brooks K, Simhan HN. 
Labor induction process improvement: a patient quali- 
ty-of-care initiative. Obstet Gynecol. 2009;113(4):797- 
803. 

12. Cunningham FG, Leveno KJ, Bloom S, Hauth J, Rouse 
D, Spong C. Williams Obstetrics. 23rd ed. New York: 
McGraw-Hill Professional, 2010. 

13. Denk CE. Cesarean Delivery: Comparing New Jersey 
Hospitals. Mat Child Health Epi Jan. 27, 2010. 

14. Hamilton BE, Martin JA, Ventura SJ. Births: prelimi- 
nary data for 2011. Natl Vital Stat Rep 61(5) Oct, 2012. 
http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61_05. 
pdf Accessed 2/19/2013. 

15. Out JJ, Vierhout ME, Verhage F, Duivenvoorden HJ, 
Wallenburg HC. Characteristics and motives of women 
choosing elective induction of labour. J Psychosom Res. 
1986;30(3):375-380. 

16. Knoche A, Selzer C, Smolley K. Methods of stimulating 
the onset of labor: an exploration of maternal satisfac- 
tion. J Midwifery Womens Health. 2008;53(4):381-387. 

17. Gabbe SG, Niebyl JR, Galan HL, Jauniaux ERM. Ob- 
stetrics: Normal & Problem Pregnancies. 6th ed. New 
York: Churchill Livingstone, 2012. 

18. Induction of Labor. ACOG Practice Bulletin No. 107. 
American College of Obstetricians and Gynecologists. 
Obstet Gynecol 2009;114:386-397. 

19. Rouse DJ, Owen J, Hauth JC. Criteria for failed labor 
induction: prospective evaluation of a standardized pro- 
tocol. Obstet Gynecol. 2000;96(5 Pt l):671-677. 

20. Rouse DJ, Weiner SJ, Bloom SL, Varner MW, Spong 
CY, Ramin SM, Caritis SN, et al. Failed labor induc- 
tion: toward an objective diagnosis. Obstet Gynecol. 
2011;117(2Pt l):267-272. 

21. Prysak M, Castronova FC. Elective induction versus 
spontaneous labor: a case-control analysis of safety and 
efficacy. Obstet Gynecol. 1998;92(l):47-52. 



308 



Articles ©The authors | Journal compilation ©J Clin Med Res and Elmer Press™ | www.jocmr.org 



